Most angiosperm flowers possess a perianth surrounding the reproductive structures. The perianth may be 'undifferentiated' and consist of tepals, or may be 'differentiated' into sepals and petals. Transitions between an undifferentiated and a differentiated, or bipartite, perianth appear to have occurred multiple times during angiosperm evolution. Arabidopsis flowers possess a bipartite perianth, with specification of petal identity being dependent on two MADS-box transcription factors, APETALA3 (AP3) and PISTILLATA (PI). We are characterizing the regulatory network controlled by AP3/PI in Arabidopsis to define the steps involved in specifying petal identity. To determine how this network has diversified across flowering plants, we have carried out studies in other core eudicot species, including members of the Solanaceae, as well as the basal eudicot species Papaver somniferum. These functional analyses highlight several important conclusions about the changing roles of these genes in petal specification. The AP3/PI network appears to have been recruited multiple times, albeit in different ways, in different angiosperm lineages. These changes have occurred through gene duplication and diversification, through changes in expression patterns, and through changes in cofactor interactions. Based on these observations, I will discuss a model for how the petal developmental program has evolved.
Nutritional endoderm, consisting of large yolky cells, provides nutrients during embryogenesis of the direct developing frog, Eleutherodactylus coqui (Buchholz et al., 2007) . Methimazole, a drug for hyperthyroidism, inhibits thyroid hormone (TH) synthesis. When treated with methimazole, the embryos retained a large amount of yolk in the nutritional endoderm. Histologically, the yolky cells in the TH inhibited embryos had many yolk platelets while control embryos at hatching had vacuolated cells with few yolk platelets. In Xenopus laevis, acidification of yolk platelets is an initial step in the breakdown of yolk platelets (Fagotto and Maxfield, 1994) . E. coqui embryos in methimazole failed to acidify their yolk platelets, but acidification was stimulated by TH. In X. laevis, yolk is completely utilized long before TH is expressed and its thyroid hormone receptor, TRb, is upregulated in response to TH and induces differentiation of the adult gut. EcTRb, the E. coqui orthologue, is highly expressed in the gut at hatching. The large nutritional endodermal cells in E. coqui were dissociated and assayed for their gene expression relative to the definitive gut endoderm. Quantitative PCR indicated high EcTRb expression in the nutritional endoderm indicating a direct role for TH in yolk metabolism. The low level of EcSox17, an endodermal transcription factor, in these nutritional endodermal cells was consistent with the fact that these cells did not contribute to the definitive gut. In conclusion, the utilization of yolk has come under TH control in the evolution of these direct developing frogs. As an outgroup to chordates, hemichordates are the most promising phylum for addressing hypotheses of chordate origins and early body plan evolution. Despite disparity in body plan organization between the two phyla, there are close developmental regulatory similarities during ectodermal anteroposterior patterning. We are further investigating developmental genetic similarities between hemichordates and vertebrates by examining the expression and function of secreted factors with conserved roles during vertebrate neurectoderm and mesoderm patterning. During early vertebrate development, Wnt signaling is involved in posteriorizing the neural plate and mesoderm. Our functional studies during the early development of the hemichordate Saccoglossus kowalevskii demonstrate a conserved role for Wnts in anterior ectoderm and mesoderm patterning, suggesting that the role of Wnt signaling in head patterning evolved early in deuterostome history. Later during vertebrate neural plate patterning, local secreted signaling centers (anterior neural ridge, zona limitans intrathalamica, Developmental Biology 331 (2009) [399] [400] [401] Contents lists available at ScienceDirect Developmental Biology j o u r n a l h o m e p a g e : w w w. e l s ev i e r. c o m / d eve l o p m e n ta l b i o l o g y
